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(54) A fitness machine with monitoring of physical performance

(57) The fitness machine includes: means (A) forthe

application of force by the user (U) which have a resist-

ance unit (R); transducer means (T), connected to the

said resistance unit (R), designed to provide as output

a first signal (W) relative to the force applied by the user

during exercise; sensor means (S) having means for the

transmission ofa second signal (C) relative to the meas-

urement of the heart rate; data entry means (D) for the

entry of variable personal data (DD) of the user;

processing means providing as output, by means of a

preset algorithm, a value which is a function of the first

signal (W), the second signal (C) and the variable per-

sonal data (DD) of the user (U), thus defining a variable

(IP) relative to the physical performance of the user (U).

U

,DD

co

§
o
o
Q.
Ui

M

IP

FIG1

Printed by Jouve. 75001 PARIS (FR)



1 EP0709 058A1 2

Description

The present invention relates to a fitness machine

with monitoring of the athlete's physical performance,

that is to say, a fitness machine which, by means of read-

ings relative to the exercises performed on the machine,

provides the user with a value which is a function of the

degree of training performed.

The following description relates toan exercise ma-

chine for sports, although the present invention can be

applied to rehabilitation machines; reference is, there-

fore, made to an athlete, this term denoting any user of

sport or rehabilitation machines.

An important factor in sports and rehabilitation ac-

tivities is the assessment of the results achieved, that is

to say, the level of fitness.

For an examination of the performance of a given

exercise or series of exercises, or rather the athlete's

physical effort during the corresponding exertion, one of

the parameters considered is the heart rate, that is to

say, the heart beats per minute of the athlete during ex-

ercise.

The simple knowledge of the heart rate, as affirmed

by current studies in sports medicine, is insufficient in

order to ascertain an athlete's level of fitness, since it is

also necessary to know the physical effort which in-

duced such a rate.

In fact, only by comparing effort and heart rate is it

possible to obtain the parameters which allow the ath-

lete's level of fitness to be determined.

The problem of assessing effort is similar toa knowl-

edge of the amount of oxygen consumed by the athlete

during exercise, which is equally difficult to assess.

Many of the fitness machines currently manufac-

tured are used to perform exercises designed to specif-

ically improve the cardiac and respiratory systems. For

these machines, a knowledge of the aerobic capacity,

or the maximum quantity of oxygen that the organism

can metabolise during a given period of time, is partic-

ularly important.

It is known that a well-planned training programme,

performed using the afore-mentioned machines or with

aerobic sports of the kind described below, allows an

improvement in the athlete's aerobic capacity.

In other words, with the same heart rate, an athlete

with greater aerobic capacity can consume a larger vol-

ume of oxygen in the given period of time, with the same
number of heart beats, yet a higher work load.

Obviously, it is not easy to assess an athlete's level

of fitness by considering his/her heart rate and a value

relative to the physical effort exerted during exercise;

moreover, the level of fitness cannot be 'quantified" with

an easily understandable value.

The Applicant has designed a fitness machine

which allows an immediate assessment of the athlete's

level of fitness, and which provides an easily under-

standable value.

Based on the fact that oxygen consumption is a

function of the effort exerted, the Applicant has designed
a machine which uses an algorithm In which the heart

rate is considered relative to certain of the athlete's per-

sonal data, such as his/her weight and age, the combi-

5 nation of values used being suitably corrected so as to

obtain a final value that is easily assessed.

The advantages of the invention are more clearly

shown in the detailed description below, with reference

to the accompanying drawings, which illustrate an em-
io bodiment by way of example only and in which:

- figure 1 is a block diagram of a possible embodi-

ment of the present invention;

- figure 2 is a schematic illustration of an embodiment
*5 of the present invention, in which the fitness ma-

chine includes an exercise bike.

With reference to the accompanying drawings, a fit-

ness machine with monitoring of the athlete's perform-

20 ance, denoted as a whole by 1 in figure 2, includes

means A for the performance of an exercise by a user

U, that is to say, means A for the application of force by

the user or athlete U which have a resistance unit R de-

signed to provide resistance to the force applied by the

6 athlete. In figure 2 the means A for the performance of

an exercise are an exercise bike, in particular, the ped-

als with which the athlete U can apply a force countered

by a resistance R produced by the fitness machine 1,

for example, by means of an electromagnetic brake (of

30 the known type, not illustrated).

The resistance unit R is connected to transducer

means T, designed to supply as output a first signal W
relative to the user's physical effort during exercise; in

the embodiment shown in figure 2, the transducer

35 means are schematically represented by a blockT and,

in practice, may consist of a device designed to trans-

form the resistance of the electromagnetic brake into a
value which is a function of the physical effort exerted

by the athlete U.

40 Obviously, different types of transducers of physical

effort are envisaged for different types of machines. For

example, on a jogging machine, the transducer means
will provide values correlated to the conveyor speed and

angle.

45 Sensors S for the measurement of the heart rate

are also envisaged, the sensors being applied to the

user U during performance of the exercise and having

means for the transmissionof asecond signalC relative

to the user's heart rate.

so in the embodiment illustrated, the sensors S consist

of a frequency meter S supported by a band F attached

to the user's chest U. This form of sensor is shown by

way of example only, since other types of sensor may
be used.

55 Data entry means D for variable user personal data

DD are also envisaged. These data entry means may
consist of a set of keys on a section of the machine 1

,

and may be linked to a monitor V, which can be used for

2
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the exchange of data between the machine 1 and the

user U.

The data entered may be relative to the weight and

age of the athlete U.

Finally, processing means M are connected to the

input of the transducer means T, to the sensors S and

the data entry means D.

The connections to the processing means M may
be made using cables or radio waves, as shown in figure

2 for the sensors S, connected by a broken line VS to a

receiver S' connected to the processing means M.

The processing means M may be of the type with a

semiconductor and provide as output, by means of a

preset algorithm, a value which is a function of the first

signal W, the second signal C and the data DD, thus

defining a variable IP relative to the physical perform-

ance of the user U.

The processing means M may use the first signal

W and the second signal C, correlating them to a unit of

time and the personal data DD of the athlete U.

For example, the first signal W, relative to the phys-

ical effort exerted by the athlete U, may be expressed

in calories related to the time taken to perform the exer-

cise and the athlete's weight

In particular, the so-called METS unit of measure-

ment may be used, corresponding tothe ratio of calories

consumed in one hour to the athlete's weight.

The METS unit of measurement can be used to as-

certain oxygen consumption per unit of time, by multi-

plying the METS by 3.5.

Similarly, the heart rate measured by the sensors S
can be better considered if related to the athlete's age.

The IP variable relative to the user's physical per-

formance is a function of the physical effort exerted by

the user during exercise, of the heart rate during exer-

cise, and of the variable personal data DD of the user U.

In a possible embodiment, the machine 1 may en-

visage a variable IP equivalent to:

IP = 1 00 x {[(V02 /%HR) - 0,1 ] / 0. 9}

where V02 corresponds to the product of 3.5 multiplied

by the ratio of calories consumed during an hour of ex-

ercise to the weight of the user U (that is to say, the

number of METS referred to above), whilst %HR corre-

sponds to the ratio of the user's mean heart rate during

exercise to the estimated maximum heart rate (equiva-

lent to the difference between 220 and the user's age).

In this way, the athlete's heart rate is measured not

as a data item in itself, but is related to the athlete's age.

The values 1 00, 0. 1 and 0.9 in the above expression

allow a number between 0 and 1 0X) to be obtained, said

number being easy to use and immediately understand-

able.

The following example renders the expression more

comprehensible.

An exercise is performed for 20 minutes by a 20

year old. 70 Kg athlete, consuming 350 Kcalories.

The METS value is equivalent to the ratio of the cal-

ories consumed in one hour (350x3=1050) to the ath-

lete's weight (70), that is to say, 15.

The corresponding volume of oxygen consumed
during exercise (vty is METS x 3.5 = 52.5 expressed

5 in ml/min/Kg.

Moreover, during exercise, the sensors measure a
mean heart rate equivalent to 150 beats per minute.

Since the estimated maximum heart rate is 220 - 20 =
200 beats/minute, the %HR is equivalent to 150/200 =

10 75%.

The resulting IP value is:

100 x {[(52.5/75).- 0.1 J / 0.9} = 66.67

As already stated, the value is between 0 and 100

and allows an assessment of the athlete's level of fit-

's ness.

The higher the value, the betterthe athlete's aerobic

capacity. The value increases if the athlete improves

his/her aerobic capacity, that is to say, consumes more
oxygen at the same heart rate: in practice, with the same

20 number of heart beats per minute he/she becomes ca-

pable of increased physical effort (in this case, being

able to pedal against increased resistance produced by

the machine), or if, following training, he/she loses

weight, since the oxygen consumption capacity for each
25 kilogram of weight will be greater.

A further advantage of the present invention is the

fact that it allows a comparison between individuals of

different ages, since the heart rate is not considered as

an absolute factor, but rather the percentage heart rate

30 which is a function of the age.

The present invention, thus designed for the said

objects, may be subject to numerous variations, all en-

compassed by the original design concept, and all com-

ponents may be replaced with technically equivalent
35 parts.

Claims

40 1. A fitness machine with monitoring of the athlete's

physical performance characterised in that it

includes:

means (A) for the performance of an exercise
45 by the user, that is to say, means (A) for the

application of for by the user (U) which have a

resistance unit (R) designed to provide resist-

ance to the force applied;

transducermeans (T), connected to the said re-

50 sistance unit (R), designed to p rovide as output

a first signal (W) relative to the force applied by

the user during exercise;

sensormeans (S) which measure the heart rate

and can be applied to the user (U) during exer-
55 rise, said sensor means having means for the

transmission of a second signal (C) relative to

the measurement of the heart rate;

so

3
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- data entry means (D) for variable personal data

(DD) of the user (U);

processing means (M) connected to the input

of the transducer means (T), to the sensors (S)

which measure the heart rate and the data entry

means (D), said processing means providing

as output by means of a preset algorithm, a
value which is a function of the first signal (W),

the second signal (C) and the data (DD), thus

defining a variable (IP) relative to the physical

performance of the user (U).

2. The fitness machine as described in claim 1 , char*

acterised in that the said variable (IP), provided as

output by the processing means (M), constitutes a

value which is a function of the first and second sig-

nals (W, C) correlated to a unit of time.

3. The fitness machine as described in claim 1 , char-

acterised in that the data (DD) received by the data

entry means (D) relates at least to the weight and

age of the user (U).

4. The fitness machine as described in claim 1 , char-

acterised in that the variable (IP), relative to the

user's physical performance, is a function of the

physical effort exerted by the user during exercise,

the heart rate during exercise, and the said variable

personal data (DD) of the user (U).

5. The fitness machine as described in claim 1 , char-

acterised in that the variable (IP), relative to the

user's physical performance, is a function of the

mean oxygen consumption by the user during exer-

cise, the heart rate during training, and the said var-

iable personal data (DD) of the user (U).

R The fitness machine as described in claim 1 , char-

acterised in that the variable (IP), relative to the

user's physical performance, is defined by a value

equivalent to the product of the number 100 multi-

plied bya first fraction with the denominator 0.9 and

a numerator equivalent to the difference between a
second fraction and the valued, said second frac-

tion having a numerator whose value corresponds

to the mean oxygen consumption during exercise

and a denominator which corresponds to the mean
heart rate during exercise.

7. The fitness machine as described in claim 1, char-

acterised in that the variable (IP), relative to the

user's physical performance, is defined by a value

equivalent to the product of the number 100 multi-

plied by a first fraction with the denominator 0.9 and

a numerator equivalent to the difference between a

second fraction and the value 0.1 , said second frac-

tion having a numerator whose value corresponds

to the mean oxygen consumption during exercise

and a denominator which corresponds to the mean
heart rate during exercise with relation to the age of

the user.

5 8. The fitness machine as described in claim 1 , char-

acterised in that the variable (IP), relative to the

user's physical performance, is equivalent to:

IP = 100 x {[(V02
/ %HR) - 0. 1 J / 0.9}

where V02 corresponds to the product of 3.5 multi-
10

plied by the ratio of the calories consumed during

an hour of exercise to the weight of the user (U),

and %HR corresponds to the ratio of the user's

mean heart rate during exercise to the difference

between 220 and the user's age.
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